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1

STRETCHING MACHINE FOR
STRETCHING THERMOPLASTIC FILMS

The present invention relates to a machine for stretching
films made of thermoplastic material, and more particularly
to a machine simultaneously stretching a thermoplastic film
in the longitudinal direction and 1n the transverse direction.
The mvention also relates to a method for effecting stretch-
ing of a thermoplastic film using this machine.

BACKGROUND OF THE INVENTION

It 1s well known to stretch a film of synthetic thermoplas-
tic material by means of a machine that simultaneously
stretches the film in the longitudinal direction and in the
transverse direction, whereas the material of the film 1s made
malleable by heating.

Such a machine 1s shown schematically and very simpli-
fied 1 FIG. 1 as seen from above; FIG. 2 shows a portion
of this machine on an enlarged scale, and FIG. 3 shows a
perspective view of an assembly for gripping and stretching,
the film.

As shown 1n FIG. 1, the machine 1 essentially comprises,
in a manner well known per se:

a heating tunnel 2 allowing the heating of the plastic
material of the film F to be stretched:;

two endless gripper circulation paths 3 for gripping the
lateral edges of the film F. and located on either side of the
path of the film F 1n the tunnel 2; wherein each path 3 has
an iner longitudinal portion 3 a extending for the most part
inside the tunnel 2, and an outer longitudinal portion 3 b
extending outside the tunnel 2, and comprising a pair of
guide rails 5 i, 5 e, each 1n the form of a band of metal of
rectangular cross section: wherein one of these rails 5 i 1s
referred to as “imnner”, 1.e. the closest to the edge of the film
F, while the other rail 5 e 1s referred to as “outer”, 1.e. further
from the edge of this film F.

As 1s more particularly visible in FIGS. 2 and 3, the
grippers 4 are mounted on first sliders 6 traveling along the
inner guide rail 5i; wherein these first sliders 6 are connected
to pairs of rods 7, which are themselves connected to second
sliders 8 traveling along the outer guide rail Se.

The sets of grippers 4/sliders 6, 8/rods 7 extend over all
the paths 3, while only some of them are represented 1n FIG.
1. The movement of these assemblies along the rails 5i, Se
of a path 3 i1s carried out by means of an endless chain
connected to these assemblies, and circulating on drive
wheels 11 located outside the heating tunnel 2.

With particular reference to FIG. 2, it 1s understood that
the distance separating the two rails 5i, 53¢ from one another
1s not constant along the mner longitudinal portion 3a, and
that the outer rail 5e, on a part of this portion intended to
ellect longitudinal contraction of the film F, progressively
diverges from the rail 5i; wherein this divergence makes 1t
possible to increase the distance of the sliders 8 with respect
to the sliders 6, and thus to close the rods 7 and, in so doing,
progressively bring the successive grippers 4 closer to one
another thus achieving the longitudinal contraction of the
film F, wherein this contraction 1s commonly referred to as
“negative stretching”.

Returming to FIG. 1, 1t appears that the rails 5i, 5¢ of the
same pair of rails, 1n an anterior part of the two internal
portions 3a, diverge from one another to eflect a negative
stretching of the film F, then converge towards each other to
ellect a positive stretching of the film F.

Still referring to FIG. 1, 1t appears, moreover, that the
pairs of rails 5i, 5S¢ of the two inner portions 3a are
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2

simultaneously detlected and move away from one another
on a part of the inner portions 3aq and thus effect a transverse
stretching of the film F, wherein the downstream parts of
these two inner portions 3a may remain in a position at a
distance from one another, so that the transverse stretching
1s maintained, or they may, as shown in FIG. 1, converge
towards one another.

The two rails 5i, 5¢ of the same pair of rails are able to
deform transversely allowing mutual vanations of distance
and their atorementioned deflections, wherein the rails are
mounted on means for adjusting the respective distance of
one rail relative to the other (not visible in FIGS. 1 to 3), 1n
order to adjust the degree of positive or negative longitudi-
nal stretching of the film F, wherein the pairs of rails 3i, 5e
of the mner portions 3a are also mounted on successive base
plates 9 that are articulated with respect to each other and
whose positions relative to the film F may be adjusted 1n the
transverse direction of the film, 1 order to adjust the degree
ol transverse stretching of the film F.

Some films have to be stretched at relatively low tem-
peratures, which requires significant stretching efforts. Some
special films require simultaneous transverse stretching and
a negative longitudinal stretching, 1.e. mnvolving the passage
of the sliders 6, 8 on portions of the rails 5i, 5S¢ diverging
from one another. Considerable forces are then generated on
the system of endless chains and wheels 11 drniving the
assemblies of sliders 6, 8/rods 7, taking into account the
progressive convergence of the rods 7.

These very significant forces result 1n a variation of the
intervals between the grippers on one side or the other of the
f1lm, which directly influences the properties of the stretched
film and, consequently, the final quality of the film thus
obtained. As a result, current machines only allow low levels
of negative stretching and are unable to meet changing
market demand for films requiring negative stretching rates,
that may be sometimes very significant.

Furthermore, the existing system involves a mechanical
operation to adapt to the different gripper spacing values that
are required for the different types of films to be stretched
and the different degrees of stretching to be eflected, which
represents a very important practical constraint.

In addition, on an existing machine, the minimum spacing,
that may be adopted between successive grippers remains
relatively limited, which consequently limits the degrees of
stretching that may be implemented, while there 1s a need for
lower degrees of stretching than this machine allows.

OBIJECTS OF THE INVENTION

The present invention aims to resolve the essential draw-
backs aforementioned.

SUMMARY OF THE INVENTION

The machine 1n question 1s of the aforementioned type,
and comprises:

a heating tunnel for heating the plastic material of the film
to be stretched:;

two endless circulation paths of grippers for gripping the
lateral edges of the film located on either side of the path of
the film 1n the heating tunnel, wherein each path has an inner
longitudinal portion extending partly inside the heating
tunnel, and an outer longitudinal portion extending outside
the heating tunnel, and comprising a pair of guide rails, one
of which 1s said to be “inner”, 1.e. closer to the edge of the
film, while the other is said to be “outer”, 1.e. further from
the edge of this film;
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wherein the grippers for the lateral edges of the film are
mounted on first sliders running along the mner guide rail;

pairs ol connecting rods connecting these first sliders to
second sliders running along the outer guide rail.

According to the invention, the machine comprises at
least one assistance subassembly located in the heating
tunnel, comprising:

an endless chain or belt;

a plurality of thrust members connected to the chain or
belt in succession and projecting from this chain or belt, and

a drive means of this chain or belt,

wherein the assistance subassembly 1s arranged 1n such a
way that a thrust part of the chain or belt 1s located close to
the sliders, and the drive means driving the chain or belt, so
that said part of the chain moves in the vicinity of these
sliders 1n the same direction as the direction of travel of
these sliders,

several thrust members carried by said part of the chain
are thus brought into the path of the sliders, so that at least
one of the thrust members comes to bear against at least one
of these sliders and exerts a thrust on this slider to assist the
displacement of this slider along the rail on which this slider
moves.

The nventor has identified the fact that the significant
forces generated on the drive chains according to the prior
art, generate deformations of these chains, which have
significant lengths, and that these deformations are at the
origin of the variation of the intervals of the grippers
occurring on either side of the film. The imventor was then
able to design at least one localized assistance subassembly
inside the heating tunnel, that act directly on the sliders and
relieve the drive chain of the path on which this subassembly
1s located.

In addition, 1t appears that by virtue of an assistance
subassembly according to the invention, 1t 1s possible to
adopt a spacing ol two successive grippers that 1s smaller
than the minimum spacing between two successive grippers,
which allows a machine 1n accordance to the prior art.

Preferably, each thrust member comprises a free end part
which 1s movable relative to a base part connected to the

chain or belt, wherein this mobility 1s eflective between an
extension position of the free end part relative to the base
part, in which the thrust member 1s able to exert thrust
against a slider, and a retracted position of the free end part
with respect to this base part, 1n which the free end part 1s
removed with respect to a slider, and wherein resilient means
act on each Iree end part, 1n order to normally hold this free
end part 1n the extended position.

It 1s indeed possible, as a function of the stretching of the
film to be effected, and therefore according to the position
that a slider 1s able to have with respect to a thrust member
brought by the chain or belt 1n a position to exert thrust, that
the thrust member 1s exactly opposite this slider; in such a
situation, the ability of the thrust member to retract prevents
this conflict and therefore any risk of damage to the thrust
member.

In the absence of this arrangement, the machine according
to the invention remains usable but some stretching adjust-
ments can not be implemented because they are likely to
generate conflicts between the sliders and the thrust mem-
bers. With this arrangement, any contlict simply causes a
retraction of the thrust member and another thrust member
exerts a thrust on another slider.

This same possibility of retraction of a thrust member
allows, 1n the event of excessive forces, removal of the thrust
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4

member, and thus disengagement of the assistance subas-
sembly. This disengagement avoids the risk of damage to the
machine.

Preferably, the machine according to the invention com-
prises a plurality of assistance subassemblies as mentioned
above, wherein each has a length less than the length of the
zone ol an mnner longitudinal portion where stretching of the
film may be eflected. This length may, 1n particular, be
substantially less than a quarter of the length of such a zone,
and preferably less than one eighth, or less, of this length.

It 1s to be understood that the length of an assistance
sub-assembly 1s equivalent to the distance separating the
longitudinal ends formed by the endless chain or belt.

Preferably, in the case of such a plurality of assistance
subassemblies, the assistance subassemblies face each other
in the transverse direction to the forward direction of the
film, 1n order to balance the thrust they exert on the sliders
on both sides of the film.

Advantageously, the portion of a slider against which a
thrust member 1s adapted to exert thrust i1s in the form of a
roller.

Such a roller makes 1t possible to favor the escape of the
free end part with respect to the slider 1n the event of contlict
with this slider or 1n the event of excessive forces.

Preferably, each assistance subassembly comprises elec-
tronic means for limiting the driving torque exerted by the
driving means on the chain or belt.

These limiting means make 1t possible to prevent the
assistance subassembly from being jolted in the event of a
thrust member protruding beyond a corresponding shider,
this displacement resulting from the fact that the intervals
between the sliders move along said thrust part of the chain
or belt while the intervals between the thrust members are
fixed; such jolting 1s undesirable, both with respect to the
steadiness of the stretching of the film, as well as the
mechanical strength of the assistance subassembly. The
traction force provided by the assistance subassembly 1s thus
adjusted optimally.

According to one possibility, the thrust members may
comprise magnets while the rollers may be of a magnetic
material, or vice versa, to achieve a magnetic bonding of the
thrust members to the rollers. This bonding improves the
contact between each thrust member and a corresponding
roller.

Preferably, each assistance subassembly comprises a sup-
port structure against which said thrust part of the chain or
belt may bear.

This structure thus helps prevent any risk of bowing of the
chain or belt, 1.e. deformation of the chain or belt on the side
opposite the sliders, and thus any risk of escape of the thrust
members from their position of engagement with the shiders.
In fact, 1n view of the forces experienced by the chain or belkt,
and taking into account the flexibility of this chain or belt,
such bowing could occur in the absence of the support
structure, and could therefore lead to insuflicient engage-
ment of the thrust members with the sliders. This could
result 1 a risk of damage to these thrust members, or even
a risk of escape of the thrust members from engagement with
the shders.

According to an advantageous embodiment of the inven-
tion, each assistance subassembly comprises a drive motor
for the chain or belt, wherein this motor 1s placed in a
thermal protection enclosure.

The link between the motor and the chain or belt i1s thus
quite direct and eliminates the risk of deformation in the
transmission between the engine and the chain or belt,
wherein such deformation 1s liable to render the assistance
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provided by the assistance subassembly 1naccurate or inet-
ficient. Placing the motor 1n a thermal protection enclosure
enables the motor and the peripheral systems necessary for
the operation of this motor, to withstand the temperature in
the heating tunnel.

If necessary, this thermal protection enclosure may be
cooled.

Preferably, each assistance subassembly comprises means
for varying the speed of the drive motor and means for
detecting the speed of movement of the sliders upstream and
downstream of this assistance subassembly, these detection
means being connected to a central control unit of the means
for variation of the motor speed.

The measurements made by the two detection means
allow the central unit to determine whether the current
stretching 1s positive or negative stretching, and to adapt the
motor speed accordingly. The speed of the drive motor, and
thus the speed of movement of the thrust members, 1s thus
adapted 1n real time to the movement of the sliders. If 1t 1s
determined that the current stretching 1s negative stretching,
the central unit acts on the motor speed so that the speed of
movement of the thrust members 1s greater than that of the
sliders at said thrust part of the chain or belt.

This higher displacement speed of the thrust members
ensures that at least one thrust member engages with a slider
and exerts a thrust on the slider at said part of the chain.

If 1t 1s determined that the current stretching i1s positive
stretching, the motor speed will also be adapted to provide
the required assistance.

The mvention also relates to a method for effecting the
stretching of a thermoplastic film comprising the steps of:

using the machine described above that comprises at least
one assistance subassembly including the means for varying
the speed of the drive motor of this assistance subassembly
and the means for detecting the speed of displacement of the
sliders upstream and downstream of this assistance subas-
sembly, and

adjusting the speed of the drive motor by means of the
variator that 1s itself controlled by the central unit, as a
function of the detections by the means for detecting the
speed of movement of the sliders, so that, in the event of
detection of negative stretching, this speed i1s such that the
speed of said thrust part of the chain or belt 1s a linear speed

greater than the linear speed of the sliders at the same part
of the chain.

By virtue of this higher speed, at least one thrust member

at said part of the chain engages with a slider and exerts a
thrust on the slider.

BRIEF DESCRIPTION OF THE DRAWINGS

The invention will be better understood, while other
features and advantages thereof will become apparent by
reference to the accompanying schematic drawing, this
drawing showing, by way of a non-limiting example, a
preferred embodiment of the mechanism concerned; in the
drawing:

FIG. 1 shows a top view of a known machine, shown
schematically and 1n a very simplified manner;

FIG. 2 shows a top view, also schematic and very sim-
plified, of a portion of this machine on an enlarged scale;

FIG. 3 shows a perspective view of a film gripping and
stretching assembly of this known machine;

FIG. 4 shows a view of the machine according to the
invention, similar to FIG. 1;
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FIG. 5 shows a wview similar to FIG. 2, particularly
showing one of the assistance subassemblies of this
machine;

FIG. 6 shows a view similar to FIG. 3;

FIG. 7 shows a sectional view along the line VII-VII of
FIG. §;

FIG. 8 shows a view similar to FIG. 5, on an enlarged
scale; and

FIGS. 9 to 11 shows views of diflerent engagement
situations of thrust members with sliders of the machine.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

FIG. 4 shows the machine 1 according to the invention,
which has the same basic general structure as the machine 1
described with reference to FIGS. 1 to 3, but which com-
prises subassemblies 10 to assist the sliding of the sliders 6,
8 on the rails 5i, 5¢; the elements or parts already described,
which, as they are 1dentical, will not be described again but
will simply be designated by the same reference numbers.

In the example shown, the machine 1 comprises eight
subassemblies 10, each of which 1s located in the heating
tunnel 2 and arranged on a base 9 near the outer rail 5e. As
may be seen, the subassemblies 10 face each other 1n a
direction transverse to the forward direction of the film.
Each of them has a length much shorter than the length L of
the zone of an internal longitudinal portion 3a where stretch-
ing of the film 1s to be eflected, wherein the length of each
subassembly 10 1s, in the example shown, of the order of one
tenth of the length L of this zone.

With reference to FIG. 5, it appears that an assistance
subassembly 10 comprises:

an endless chain 16 traveling on two wheels 17 carried by
a frame 18:

a plurality of thrust members 20, connected to the chain
16 in succession and protruding from this chain, on the
outside thereof;

a geared motor 21 for dniving one of the wheels 17,
located 1n a thermal protection enclosure 22;

a support structure 23;

a central control umt 24 for the geared motor 21, located
outside the heating tunnel 2; and

two sensors 25 to detect the speed of travel of the shiders
8.

As shown, the frame 18 1s 1n two parts and extends
longitudinally 1n a direction parallel to that of the rail Se.
One of the parts of the frame 18 comprises the geared motor
21, and one of the two wheels 17 1s directly connected to this
geared motor and 1s driven by it; the other part of the frame
18 comprises the other wheel 17. These two parts are
connected to one another telescopically and a spring 26 1s
interposed between them to exert a thrust on these two parts
that tends to move them apart from one another and ensure
permanent tensioming of the chain 16.

The chain 16 comprises the thrust members 20 that are
attached to 1t. The subassembly 10 1s arranged beyond the
rail Se but in the immediate vicinity thereof, so that an part
of the chain 16 lies parallel to the rail 5e and 1s located near
the sliders 8; it 1s also shown that the protrusion of each
thrust member 20 with respect to the chain 16 enables at
least one thrust member 20 to engage with rollers 28 which
comprise the sliders 8, at said part of the chain. FIG. 6 shows
more particularly such a roller 28.

As shown 1n FIGS. 5, 7 and 8, each thrust member 20
comprises a base part 30 connected to the chain 16 and a free
end part 31 telescopically connected to the base part 30.
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Each base part 30 forms a smooth lower portion allowing
sliding of the thrust member 20 against the bearing structure
23. Each free end part 31 has a slidably-engaged rod 1n the
base part 30, and an end part having a shape arranged to bear
against the corresponding roller 28 of a slider 8; this shape
1s that of an L 1n the example shown. Each thrust member 20
turther comprises a spring 32 interposed between the base
part 30 and the free end part 31 1n order to exert pressure on
the base part 30 and the free end part 31 and normally
maintain the free end part in an extended position relative to
the base part 30.

It may be seen in FIG. 8 that each free end part 31 1s
arranged to be brought 1nto a retracted position by sliding of
the rod 1n the base part 30 against the elastic force of the
spring 32 in the event of a contlict between a roller 28 of a
slider 8 and the free end part 31.

FI1G. 7 also shows the various rollers 35 which allow the
rolling of the slides 6 and 8 along the rails 5i and 5e.

The geared motor 21 1s of the conventional type that 1s
well known per se, and therefore does not have to be
described 1n detail. It comprises a speed variator.

The thermal protection enclosure 22 has msulating linings
and 1s connected to a ventilation system (not shown) with air
inlet and outlet openings.

The control unit 24 of the geared motor 21 comprises
clectronic means for processing the signals transmitted by
the sensors 23, electronic means for controlling the speed
variator as a function of the speed detected by the sensors 25,
and electronic means for limiting the torque exerted by the
geared motor 21 on the wheel 17.

In practice, the measurements made by the two sensors 25
allow the central unit 24 to determine whether the current
stretching 1s positive or negative stretching, and to adapt the
speed of the gear motor 21 accordingly. The speed of the
latter, and thus the speed of travel of the thrust members 20,
1s thus adapted 1n real time to the displacement of the sliders
8. I it 1s determined that the current stretching 1s negative
stretching, the central unit 24 acts on the speed the geared
motor 21 so that the speed of movement of the thrust
members 20 at the active part of the chain 16 1s slightly
greater than that of the sliders 8 at said part of the chain. This
slightly higher speed causes at least one of the thrust
members 20 on the chain active part 16 to bear against the
roller 28 of a slider 8 and to exert a thrust on the shider via
this roller as shown m FIG. 9. This thrust assists the
movement of the sliders 8, and thus also the sliders 6
connected to them, along the rails 5i and 5e, thus relieving
the main drive chain of the slider assemblies 6, 8 and
connecting rods 7. This assistance allows the sliders 6, 8 to
move appropriately along the rails 5i, 5¢ even under strong,
forces, particularly when stretching films at relatively low
temperatures, or when 1t 1s necessary to simultaneously
implement transverse stretching and negative longitudinal
stretching, and, therefore, the sliders 6 and 8 must move
along on the rails 5i, 5¢ which diverge and which deflect
outwards.

The bearing structure 23 opposes any bowing of the chain
16 during the application of this thrust, thus eliminating the
risk, 1 normal situation, of thrust members 20 escaping
from the rollers 28 and the risk of damage of these thrust
members 1n the event of the thrust surface being too small.

If a thrust member 20 comes into conflict with a roller 28,
as may be seen 1 FIG. 10 or 11, the possibility of retraction
of the free end part 31 of the thrust member 20 makes 1t
possible to avoid any damage to the latter; the reduction of
the 1intervals between the sliders 8 as the sliders move along
the rail 5e causes at least one member 20 located 1n front of
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the member 20 subject to the conflict to achieve a corre-
sponding situation of thrusting of a roller 28 along the said
active part of the chain 16.

In the event of excessive force being exerted on the thrust
members 20, the escape of these thrust members 20, and thus
disengagement of the assistance subassembly, 1s also made
possible, thus avoiding the risk of damage to the machine 1,
this disengagement being favored by the rotation of the
roller 28.

The electronic means for limiting the torque exerted by
the geared motor 21 on the wheel 17 which comprises the
central unit 24, makes it possible to prevent the assistance
subassembly 10 from jolting when a member 20 passes
beyond a corresponding slider 8, or 1n the event of the escape
of this member 20 relative to the slide 8. Such jolting would
be detrimental to the quality of the stretching obtained and
the mechanical strength of the assistance subassembly 10.

If the sensors 25 determine that the current stretching 1s
positive stretching, the speed of the geared motor 21 will
also be adapted to provide the required assistance, 1 nec-
essary.

The mvention thus provides a machine having the deci-
sive advantage, compared with machines according to the
prior art, of allowing significant negative stretching rates,
without the risk of generating inaccuracy in the positioning
of the grippers, wherein this machine also has the decided
advantage of not requiring a mechanical intervention for
adaptation to the diflerent gripper interval values that are
required according to the different types of films to be
stretched.

The invention has been described above with reference to
an embodiment provided by way of an example. It goes
without saying that the mvention 1s not limited to these
embodiments, and the scope of protection 1s defined by the
appended claims.

What 1s claimed 1s:

1. A machine for stretching films made of thermoplastic

material comprising:

a heating tunnel for heating a plastic material of the film
to be stretched:

two endless paths for the circulation of grippers capable
of gripping the lateral edges of the film located on
cither side of the path of the film 1n the heating tunnel;

cach endless path has an iner longitudinal portion
extending partly 1nside the heating tunnel, and an outer
longitudinal portion extending outside the heating tun-
nel, and comprising an 1mner guide rail closer to the
edge of the film and an outer guide rail turther from the
edge of this film;

the grippers for the lateral edges of the film are mounted
on first sliders running along the iner guide rail;

pairs of connecting rods connecting the first sliders to
second sliders running along the outer guide rail;

at least one assistance subassembly located in the heating
tunnel, comprising:

an endless chain or belt;

a plurality of thrust members connected to the chain or
belt 1n succession and projecting from this chain or belt,
and

a drive device of this chain or belt,

the assistance subassembly being arranged that a thrust
part of the chain or belt 1s located close to the second
sliders, and the drive device driving the chain or belt so
that said thrust part of the chain or belt moves 1n the
vicinity of the second sliders 1n the same direction as
the direction of travel of the second sliders,
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several thrust members carried by said thrust part of the
chain or belt are thus brought into the path of the
second sliders, so that at least one of the thrust mem-
bers comes to bear against at least one of the second
sliders and exerts a thrust on the second slider to assist
the displacement of the second slider along the rail on
which the second slider moves.

2. The machine according to claim 1, wherein each thrust
member comprises a free end part which 1s movable relative
to a base part connected to the chain or belt; the mobility 1s
cllective between an extension position of the free end part
relative to the base part, in which the thrust member 1s
capable to exert thrust against one second slider, and a
retracted position of the free end part with respect to the base
part, in which the free end part 1s removed with respect to
the second slider; a resilient device act on each free end part,
in order to normally hold the free end part 1n the extended
position.

3. The machine according to claim 1, wherein the machine
comprises a plurality of assistance subassemblies, wherein

10
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cach assistance subassembly has a length less than the length 20

ol the zone of the mner longitudinal portion where stretching
of the film may be eflected, 1n particular a length substan-
tially less than a quarter of the length of such a zone.

4. The machine according to claim 3, wherein the assis-
tance subassemblies face each other 1n the transverse direc-
tion to the forward direction of the film.

10

5. The machine according to claim 1, wherein the portion
of one second slider against which a thrust member 1is
adapted to exert thrust 1s i the form of a roller.

6. The machine according to claam 1, wherein each
assistance subassembly comprises electronic devices for
limiting the driving torque exerted by the driving means on
the chain or belt.

7. The machine according to claim 1, wheremn each
assistance subassembly comprises a support structure
against which the thrust part of the chain or belt may bear.

8. The machine according to claim 1, wheremn each
assistance subassembly comprises a drive motor for the
chain or belt, wherein the motor i1s placed in a thermal
protection enclosure.

9. The machine according to claim 8, wherein the thermal
protection enclosure 1s cooled.

10. The machine according to claim 1, wherein each
assistance subassembly comprises devices for varying the
speed of the drive motor and a detection devices for detect-
ing the speed of movement of the sliders upstream and
downstream of the this assistance subassembly, wherein the
detection devices are connected to a central control unit of
the device for vanation of the motor speed.

G ex x = e
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